Generation and characterization of a transgenic zebrafish expressing the reverse tetracycline transactivator.
Conditional expression of a target gene during zebrafish development is a powerful approach to elucidate gene functions. The tetracycline-controlled systems have been successfully used in the modulation of gene expression in mammalian cells, but few lines of zebrafish carrying these systems are currently available. In this study, we had generated a stable transgenic zebrafish line that ubiquitously expressed the second-generation of reverse Tet transactivator (rtTA-M2). Southern blotting analysis and high-throughput genome sequencing verified that a single copy of rtTA-M2 gene had stably integrated into the zebrafish genome. After induction with doxycycline (Dox), a strong green fluorescent protein (GFP) was seen in rtTA-transgenic eggs injected with pTRE-EGFP plasmids. The fluorescent signal gradually decreased after the withdrawal of Dox and disappeared. However, leaky expression of GFP was undetectable before Dox-induction. Additionally, transgenic embryos expressing rtTA-M2 exhibited no obvious defects in morphological phenotypes, hatching behavior and expression patterns of developmental marker genes, suggesting that rtTA-M2 had little effect on the development of transgenic zebrafish. Moreover, expressed Dickkopf-1 (DKK1) in pTRE-DKK1-injected embryos led to alterations in the expression of marker genes associated with Wnt signaling. Thus, this rtTA-transgenic zebrafish can be utilized to dissect functions of genes in a temporal manner.